Seven compounds including a new one named as 13-angeloyloxy-diplosporin (1) were isolated from the endophytic Phomopsis sp. 0391 cultivated in the presence of a histone deacetylase inhibitor. All of these isolates were evaluated for lipase suppressive activities and we firstly found that compounds cytosporone B (5) and dothiorelone A (6) displayed significant lipase inhibited activities compared to the positive control (Orlistat, IC50 = 43 μg/mL) with the IC50 values at 115 and 275 μg/mL, respectively.
Introduction
Filamentous fungi is a rich source of biologically active natural product metabolites with wideranging biological activity [1] [2] [3] [4] [5] . The genome sequencing studies showed that many fungi strains presence of many cryptic biosynthetic gene clusters encoding uncharacterized secondary metabolites [1] . While, such compounds are difficult to obtain under standard culture conditions because most of these biosynthetic gene clusters are silent and need to be active using different methods [6] [7] . Chemical epigenetics approach is one of an effective technique for promoting the transcription of silent biosynthetic pathways involved in the fungi natural products discovery [8] [9] [10] [11] . Asai and coauthors found that some endophytic fungi cultivated in the presence of 500 μM suberoyl bishydroxamic acid (SBHA) (a histone deacetylase inhibitor) could promote some fungi to produce some novel natural products such as spiroindicumides A and B, mollipilins A-E, and chaetophenols A-F, isolated from some different filamentous fungi [8] . In our research for finding bioactive natural products from endophytic fungi isolated from Traditional Chinese Medicine (TCM) [12] [13] [14] , seven natural products including a new one have been isolated from the cultures of the fungus P. sp. 0391 endophytic to the stems of Paris polyphylla var. yunnanensis in the presence of a histone deacetylase inhibitor. (Figure 1 ). We found that the cultivation of P. sp. 0391 in the presence of 500 μM SBHA significantly enhanced its secondary metabolite production, leading to the isolation of a new diplosporin derivative together with some other know ones. In this paper, we demonstrate that chemical epigenetic manipulation led to a substantial restructuring of secondary metabolite produced by an endophytic fungal isolate and the major compound's isolation, structure elucidation and lipase inhibited activities.
Materials and Methods

General Experimental Procedures
Optical rotations were measured with a JASCO P-1020 polarimeter. NMR spectra were recorded on Bruker AM-800 spectrometers. HRESIMS experiment was performed on a Bruker HCT/Esquire spectrometer and a Waters AutoSpec Premier P776 spectrometer. Column chromatography was performed with silica gel (200−300 mesh, Qingdao marine), RP-18 gel (40−63 μm, YMC), and Sephadex LH-20 gel (40−70 μm, GE Healthcare). Semipreparative HPLC was performed on a liquid chromatograph with a 9.4 mm × 25 cm column (Agilent, ZORBAX SB-C18). Fractions were monitored by TLC, and compounds were visualized by heating silica gel plates sprayed with 10% H2SO4 in EtOH. All solvents including petroleum ether (60−90 °C) were distilled prior to use.
Fungal Material
The culture of P. sp. 0391 was isolated from the stems of Paris polyphylla var. yunnanensis collected from Kunming, Yunnan, People's Republic of China, in 2017. The isolate was identified based on sequence (GenBank Accession No. MK311351) analysis of the ITS region of the DNA. The fungal strain was cultured on slants of potato dextrose agar at 30 °C for 3 days. Agar plugs were cut into small pieces (about 0.5 × 0.5 × 0.5 cm 3 ) under aseptic conditions, and 15 pieces were used to inoculate three Erlenmeyer flasks (250 mL), each containing 50 mL of media (0.4% glucose, 1% malt extract, and 0.4% yeast extract); the final pH of the media was adjusted to 6.5, and the flasks were sterilized by autoclave. Three flasks of the inoculated media were incubated at 30 °C on a rotary shaker at 170 rpm for 5 days to prepare the seed culture. Fermentation was carried out in 50 Fernbach flasks (500 mL), each containing 200 mL of potato dextrose broth in the presence of 500 μM SBHA incubated at 30 °C on a rotary shaker at 200 rpm for 7 day.
Fermentation, Isolation, and Purification
The fermented material was extracted with EtOAc (5 × 10.0 L), and the organic solvent was evaporated to dryness under vacuum to afford a crude extract (5.6 g). The crude extract was purified by CC (column chromatography on SiO2 with a petroleum ether−ethyl acetate gradient system 10:1, 5:1, 2:1, 1:1, 0:1) to yield five main fractions, Fr. 1−5. Compound 4 (3.8 mg) was mainly detected in Table 1 and Figures S3-S16.
Determination of Pancreatic Lipase Inhibition
The pancreatic lipase inhibition activity assay was conducted as previously [15] . P-nitrophenyl laurate was used as substrate. Porcine pancreatic lipase (Kayon-Shanghai, China) solution (150 mg/mL) was first centrifuged at 10,000g at 4 °C for 5 min to obtain the supernatant enzyme. The substrate solution consisted of p-nitrophenyl laurate dissolved in 5 mM (pH 5.0) sodium acetate (1:100 m/v), as well as Triton X-100 (1:100 v/v). The substrate solution was placed in boiling water for 2 min to fully dissolve the reaction substrate. The sample is dissolved in 50% DMSO solution.
The control consisted of 400 µl of Tris buffer, 350 µl of prepared reaction substrate solution, 100 µl of 50% DMSO solution, and 150 µl of enzyme. The treatment samples consisted of 400 µL of Tris buffer, 350 µL of prepared reaction substrate solution, 100 µL of sample solution, and 150 µL of enzyme. A blank was needed for each group. The last step involved the incubation of the entire reaction mixture at 37 °C for 2 h followed by centrifugation at 10,000g for 3 min. The absorbance (OD) of the reaction mixture was measured at 400 nm by using a SpectraMax M5 microplate reader and the inhibition of pancreatic lipase activity (%) was determined as follows: (ODcontrol-ODsample)/ODcontrol×100%. The pancreatic lipase inhibitory activity was expressed as microgram of Orlistat equivalents (µg Orlistat/g extract).
Results and Discussion
Structure Elucidation
Compound 1, obtained as a white, amorphous powder, gave the molecular formula of C17H22O5 from its HRESIMS (calcd for [M + H]  307.1545, found 307.1534), indicating seven degrees of unsaturation.
The 13 C NMR and DEPT spectra of 1 displayed 17 carbon signals corresponding to three methyls, four methylenes (of which one was oxygenated), four methines (including one oxygenated and two olefinic carbon), and six quaternary carbons (including one keto carbonyl group, one ester carbonyl carbon, and four olefinic carbons) ( Figure S3 and S4) . This was consistent with a skeleton of a diplosporin polyketide. The carbon resonances at δC 169.0, 128.8, 139.7, 16.0, and 20.7 revealed the presence of one angeloyloxy group, which is quite similar to the data of angeloyloxy group at 9angeloyloxythymol at δC 168.9, 126.9, 138.9, 15.8, and 20.5 [16] . Comparison of its NMR data ( Table  1) with those of 13-O-methyl-diplosporin (8) [17] revealed similarities except for the lack of the signal of a methoxy group in 8 instead of an angeloyloxy group (δC 169.0, 128. 8, 139.7, 16 .0, and 20.7) in 1 at C-13, which was supported by the HMBC correlations from H2-13 (δH 4.97, s, 2H) to C-2, C-3, C-4, and C-1', from H-3' (δH 6.13, m, 1H) to C-1', C-4', and C-5', and from H3-4' (δH 1.94, ddd, J = 7.3, 3.0, 1.4 Hz, 3H) and H3-5' (δH 1.86, dd, J = 3.0, 1.5 Hz, 3H) to C-1', C-2', and C-3'. In addition, the HMBC spectrum of 1 showed correlations from one of H-2 (δH 8.13, s, 1H), to C-3, C-4, C-9, and C-13, from H-5 (δH 4.82, d, J = 2.0 Hz, 1H), to C-4, C-6, C-7, C-9, and C-10, and from H2-8 (δH 2.66, m, 2H) to C-5, C-6, C-7, C-9, and C-10. Furthermore, H2-7 (δH 1.73, m, 2H) showed HMBC correlations to C-5, C-6, C-8, and C-9. Other correlations were H-6 (δH 1.38, m, overlap, 1H) with C-5, C-7, C-11, and C-12, H-11a (δH 1.40, m, overlap, 1H) and H-11b (δH 1.63, m, 1H) with C-5, C-6, C-7, and C-12, and H3-12 (δH 1.02, t, J = 7.3 Hz, 3H) with C-6 and C-11. These observed HMBC correlations, coupled with a spin system (CHCH(CH3CH2)CH2CH2, H-5/H-6/(H2-11/H3-12)/H2-7/H2-8) determined by 1 H− 1 H COSY and HSQC data, established the gross structure of 1. The HRESIMS ( Figure S1 and Figure S2 ) data at m/z = 207.1017 (C12H15O3, M-angeloyloxy group-H2O+H), 289.1429 (C17H21O4, M -H2O + H), 307.1534 (C17H23O5, M + H), and 329.2353 (C17H22O5Na, M + Na) also supported the structure of 1. In the ROESY spectrum ( Figure S16 ) of 1, correlations of H-5 with H-6 showed that H-5 and H-6 in 1 had β-configurations. Therefore, 1 is named as 13-angeloyloxy-diplosporin.
The structures of 2-7 were elucidated by comparison of their 1D NMR data with literatures and named as 3-methoxymethyl-agistatine D (2) [17] , (-)-gynuraone (3) [18] , mellein (4) [19] , cytosporone B (5) [20] , dothiorelone A (6) [21] , and dothiorelone C (7) [21] . 
Pancreatic Lipase Inhibition Activity
All isolated compounds were tested for lipase inhibited activity, compounds cytosporone B (5) and dothiorelone A (6) strongly inhibited lipase activities compared to the positive control (Orlistat, IC50 = 43 μg/mL) with the IC50 values at 115 and 275 μg/mL, respectively.
